A single stage gas aggregation cluster and nanoparticle source based on a planar magnetron (Haberland type) was designed and characterized 1 . Such source produces a beam of neutral, positively and negatively charged particles, that are dragged by a buffer gas expanding from the aggregation chamber. In this work, sizes, speeds and charges of nanoparticles have been studied.
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The basis for the measurement of the velocity of the silver nanoparticles (5-50nm) was a simple electrostatic deflection setup. Numeric models of the gas and nanoparticle flow and of the electrostatic deflection of the nanoparticles were developed. Using the electrostatics model and the TEM micrographs, the particles velocity was experimentally found to be 30-300 m.s -1 in reverse dependence on their size, in a general agreement with the simulations. The results are consistent with the commonly adopted assumption that most of the particles are electrically neutral or singly charged. A 2D model of the flow of nanoparticles was also developed to study the homogeneity of their beam produced by the source.
The observed final charge distribution of nanoparticles with prevailing zero or single charge is not expected for the nanoparticles with above mentioned dimensions in the stationary magnetron plasma and therefore rapid neutralization of charge on particles must take place in the afterglow. Continuous and discrete charging models were developed and applied to both stationary and afterglow plasma. The suggested discrete charging models are based on a set of unlimited kinetic equations and Monte Carlo simulations. Charge of the nanoparticles in active plasma predicted by the continuous charging model is in a good agreement with the average value of charge distribution predicted by the discrete charging models. The discrete charging model predicts that the charge of particles in the afterglow plasma is restricted to the values -e, 0 and +e with positive and negative single charges almost equally present.
